Preparation of NS-RP-rGO hybrid
Three different RP − reduced-graphene-oxide (rGO) hybrids containing 10, 20, and 30 wt.% rGO were prepared. Appropriate quantities of NS-RP and rGO were put into 20 ml DD H 2 O and subjected to ultrasonication for 3 h at an amplitude of 35 with 2 s pulse time for each on and off pulse. The obtained precursor was freeze-dried at -55 °C for 3 days and labelled as NSRP@rGO-10, NS-RP@rGO-20, and NS-RP@rGO-30, respectively.
Material characterizations
All samples were subjected to physical and electrochemical characterizations. Phase purities were determined by X ray diffraction (XRD; GBC MMA) with Cu K α irradiation at 1°/min scan rate and 0.02° step size. Morphologies and their compositions were analysed by fieldemission-gun-scanning electron microscopy (FEGSEM, JOEL) operated at 5 V and 10 µA, while particle sizes and particle size distributions were determined by transmission electron microscopy (TEM, JOEL JEM 2010) operated at 200 kV with a resolution of 10 Å and processed with Gatan Micrograph software and nanosheet's depth profile was determined using atomic forced microscopy (AFM, Asylum Research MFP-3D Scanning probe microscopy, SPM). The structures and compositions were also analysed by Raman spectroscopy. X ray photoelectron spectroscopy (XPS) was used to determine the surface composition and the valence states of the respective elements. Nitrogen adsorption-desorption studies were performed with a Quantachrome (iQ-MP) for Brunauer-Emmett-Teller (BET) surface-area analysis.
Electrochemical Characterization
All samples were tested in a classical CR 2032 coin cell in a two-electrode system against Li + /Li°. A slurry containing an 8:1:1 wt. ratio of active material (NS-RP) to carbon Super P (as conducting agent) to polyvinylidene fluoride (PVDF as binder) was prepared with N-methyl-2-pyrrolidone (NMP), as blending solvent in a planetary mixer. Electrodes were prepared from the NS-RP@rGO hybrid composites in a weight ratio of 7:1.5:1.5 with carboxymethyl cellulose (CMC) as binder and Super P carbon with DD water as solvent. The obtained slurry was tape cast over copper foil with a doctor blade 50 µm in thickness and vacuum dried at 120 °C (for PVDF binder) and 80 °C (for CMC binder) overnight. The electrodes were cut into disks, and each disk was loaded with 1 mg.cm -2 active materials, ~0.5 mg of active materials.
The cells were fabricated in an argon-filled glove box maintained at less than 0.1 ppm O 2 and 
